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(57) Disclosed is a camera module in which an op- 
erational defect (generation of a ghost image) as a result 
of a reduction in thickness is eliminated. A camera mod- 
ule 2 includes a substrate 10 provided with a through- 
hole 14 for light transmission, a light receiving portion 
1 5 provided on one side, an imaging element 11 flip chip 



mounted on one side of the substrate such that the light 
receiving portion 1 5 is exposed through the through- 
hole 14, and a shielding layer 22 on the back surface of 
the element on the opposite side of the light receiving 
portion 15, and a lens unit 1 2 mounted on the other side 
of the substrate 10. 
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Description 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 

[0001] The present invention relates to an imaging el- 
ement and an Imaging device using the same and, fur- 
ther, to a camera module provided with an imaging ele- 
ment and a camera system using the same and an op- 
tical module. 

'27 Description ofTheTteiated Art 

[0002] Recently, a camera module using an imaging 
element is required to be mounted in a small information 
terminal, such as a personal computer or a mobile view- 
phone, as a camera system including a signal process- 
ing system. With this requirement, there is a stronger 
demand for a reduction in the size of a camera module. 
[0003] A conventionally known camera module using 
an imaging element, such as a CCD. imaging element 
or a CMOS imaging element,, uses as a function device 
an imagiog device of a QFP (Quad Flat Package) type 
which hermetically seals a chip-shaped imaging ele- 
ment in a hollow package. In a well-known camera mod- 
ule of this type, the above-mentioned package is mount- 
ed on a substrate such as a printed circuit board, and a 
lens unit for image formation is mounted on the upper 
portion of the package. 

[0004] In the case of the camera module constructed 
as described above, the thickness of the entire module 
is the sum total of the thickness of the imaging element 
package, the mounting substrate and the lens unit con- 
stituting the same. Thus, to achieve a reduction in the 
thickness of the camera module, it is necessary to re- 
duce the thickness of each component. 
[0005] At present, however, there is a limitation to a 
reduction in the thickness of the imaging device pack- 
age, the mounting substrate and the lens unit. Thus, it 
is very difficult to achieve a further reduction In the thick- 
ness of the camera module. 

SUMMARY OF THE INVENTION 

[0006] Accordingly, it is an object of the present inven- 
tion to provide an ultra thin camera module. 
[0007] A camera module according to the present in- 
vention comprises a substrate provided with a through- 
hole for light transmission, a light receiving portion, an 
imaging element flip chip mounted on one side of the 
substrate such that the light receiving portion is exposed 
through the through-hole, and a lens unit mounted on 
the other side of the substrate so as to cover the space 
over the light receiving portion of the imaging element. 
[0008] In the camera module construction described 
above, a ghost image can appear in the image actually 
obtained through imaging. 



[0009] After carefully examining the cause of the 
ghost image generation, the present inventor has 
reached the following conclusion. 
[0010] Usually, the imaging element detects light from 

5 the surface of the element where the light receiving por- 
tion and the lens are provided and supplies a thereby 
obtained image signal to a signal processing circuit or 
the like to cause the image to be displayed on a screen 
such as display. In the above-described conventional 

10 camera module, the imaging device is constructed such 
that the imaging element is mounted at the bottom of 
the hollow package, with the light receiving portion fac- 
ing upwarcf(in a face up state), a contrast, in the"camera 
module construction in which flip chip mounting (bare 

15 chip mounting) is effected, the imaging element is 
mounted such that the light receiving portion is exposed 
through the through-hole with respect to the substrate 
provided with the through-hole for light transmission. 
Thus, in the former case, the back side of the imaging 

20 element is shielded from the exterior by the package, 
whereas in the latter case, the back 6ide of the imaging 
element is exposed to the exterior. 
[0011] Due to this difference in construction, in the 
former case, as shown in Fig. 1A, light impinging from 

25 the back surface 31 side is blocked by the package 32, 
whereas, in the latter case, as shown in Fig.16, light di- 
rectly impinges upon the back surface 31 of the imaging 
element 30. In this situation, the silicon substrate (silicon 
wafer or the like) often used as the base substrate of the 

30 imaging element 30 transmits a light having an optically 
large wavelength (large wavelength band from the in- 
frared range o the visible light range). Thus, in the latter 
case, not only the incident light from the light receiving 
portion side (front surface side) of the imaging element 

35 30 but also light impinging from the element back sur- 
face 31 is transmitted through the interior of the element, 
and this transmitted light reaches the light receiving por- 
tion and is detected, whereby the generation of a ghost 
image is caused. 

ao [001 2] In view of this, a camera module according to 
another aspect of the present invention adopts a con- 
struction comprising a substrate provided with a 
through-hole for light transmission, an imaging element 
having on one side a light receiving portion, flip chip 

« mounted on one side of the substrate with the light re- 
ceiving portion being exposed through the through-hole, 
and having a shielding layer on the element back sur- 
face on the opposite side of the light receiving portion, 
and a lens unit mounted on the other surface of the sub- 
so strate. 

[0013] In the imaging element constructed as de- 
scribed above, due to the provision of the shielding layer 
on the back surface of the imaging element, when this 
imaging element is flip chip mounted on the substrate 
55 in a bare chip state, the light impinging upon the element 
back surface is blocked by the shielding layer, whereby 
the incident light from the element back surface is not 
transmitted through the interior of the element and 
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sensed by the light receiving portion. Thus, in a camera 
module constructed by using such an imaging element, 
it is possible to prevent the generation of a ghost image 
attributable to the incident light from the element back 
surface. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0014] 

Figs. 1 A and 1 B are diagrams illustrating the prob- 
lem to be solved ; 



Fig. 2 is a side schematic view showing the con- 
struction of a camera system according to the 
present invention ; 

Figs. 3A and 3B are diagrams illustrating the con- 
struction of a camera module according to an em- 
bodiment of the present invention ; 
Fig. 4 is a perspective view showing the substrate 
structure of a camera module according to an em- 
bodiment of the present invention; 
Figs. 5A, 5B and 5C are production process dia- 
grams of an imaging element according to an em- 
bodiment of the present invention; 
Figs. 6A, 6B, 6C and 6D are production process di- 
agrams of a camera module according to an em- 
bodiment of the present invention ; 
Figs. 7A and 7B are diagrams illustrating an exam- 
ple of the bump forming method ; 
Fig. 8 is a diagram illustrating the advantage of the 
present invention ; 

Figs. 9A and 9B are diagrams illustrating another 
application example of the present invention ; and 
Fig. 1 0 is a diagram illustrating another embodiment 
of the present invention 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0015] An embodiment of the present invention will 
now be described with reference to the drawings. 
[0016] Fig. 2 is a side schematic view showing the 
construction of a camera system according to the 
present invention. The camera system 1 shown com- 
prises a camera module 2 and a system module 3. The 
camera module 2 and the system module 3 are connect- 
ed by a flexible wiring board 4. The flexible wiring board 
4 is drawn out-from the camera module 2 side, and a 
wiring pattern portion at the draw-out end thereof is elec- 
trically connected to a wiring pattern of the system mod- 
ule 3 through a connector 5. 

[0017] On a wiring board 6 of the system module 3, 
there are double-side mounted, together with the con- 
nector 5, various electronic parts 7 A through 7D and 
system ICs 8A through 8C. The system ICs 8A through 
8C constitute a drive circuit for driving the camera mod- 
ule 2, an image processing circuit for performing various 
image processings (for example, image compression 
processing) on image signals obtained by the camera 



module 2, etc. Further, mounted on the wiring substrate 
6 is a USB (Universal Serial Bus) connector 9 for con- 
necting the camera system 1 including the system mod- 
ule 3 to an information terminal such as a personal com- 
s puter. 

[0018] Figs. 3A and 3B are diagrams illustrating the 
construction of a camera module according to an em- 
bodiment of the present invention. Fig. 3A is a schematic 
plan view, and Fig. 3B is a side sectional view thereof. 
to The camera module 2 shown comprises a substrate 1 0, 
an imaging element 11 and a lens unit 12. 
[0019] A s shown in Fig. 4, the sub strate lOJs formed 



b y joining a metal plate 1 3 and the flexible wiring board 
4 to each other by means of an adhesive (not shown) 
'5 or the like. The metal plate 13 consists of a thin steel 
plate having a thickness of, for example, approximately 
0.5 mm, and a square or rectangular configuration hav- 
ing an outside dimension larger than that of the imaging 
element 11. The flexible wiring board 4 consists of a 
20 base film formed, for example, of polyester or pofyimide 
and a wiring pattern (not shown) formed of a conductive 
material such as- copper, and has an elongated band- 
shaped structure having substantrally the same width as 
the metal plate 13. And, the metal plate 10 *s gl^d to 
25 the end portion of the flexible wiring board 4, and, due 
to this glued portion, a sufficient strength (rigidity) for the 
substrate 10 is secured, 

[0020] Further, the substrate 10 is provided with a 
throughhole 14 for light transmission. This through-hole 

30 14 is provided substantially at the center of the glued 
portion of the flexible wiring board 4 and the metal plate 
13. Further, the through-hole 14 is formed as a rectan- 
gular hole having a size corresponding to the light re- 
ceiving portion of the imaging element 11 described be- 

35 low. Dy contrast, the end portion of the wiring pattern of 
the flexible wiring board 4 is arranged around the 
through-hole. 14 in^.ov^:??3flAr»rjs^!'. Use electiode 
position of the imaging element 11 . 
[0021] The metal plate 1 3 serves to mechanically re- 

40 inforce the mounting portion and secure the positioning 
accuracy of the lens unit 2 in the optical axis direction 
when mounting the imaging element 11 and the lens unit 
12 on the substrate 10 a as described below. Thus, 
when a sufficient strength (rigidity) can be obtained by 

4 $ increasing the thickness of the flexible wiring board 4, 
there is no need to provide the metal plate 13. Further, 
as the substrate material, all or a part of the substrate 
10 may be formed of a polyimide type organic material, 
a glass epoxy type organic material, or a ceramic type 

so material. Whichever substrate material may be used, it 
is necessary to provide wiring pattern for electrical con- 
nection with the imaging element 11 . 
[0022] The imaging element consists, for example, of 
a CCD imaging element, a CMOS imaging element or 

ss the like, and has on its main surface a light receiving 
portion 1 5 consisting of a large number of reading pixels 
arranged two-dim ensionally. In the periphery of the im- 
aging element 11, there are formed a plurality of elec- 
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trode portions (not shown) consisting, tor example, of 
aluminum pads, in such a way as to surround the light 
receiving portion 15. This imaging element 11 is mount- 
ed (flip chip mounted) on one surface (the lower surface 
of the flexible wiring board 4) of the substrate 10 in a s 
bare chip state through the intermediation of bumps 16, 
whereby the electrode portions (not shown) of the im- 
aging element 11 and the wiring pattern of the flexible 
wiring board 4 are electrically connected through the in- 
termediation of the bumps 16. Further, in this mounting io 
state, the front surface (main surface) of the imaging el- 
ement 11 is opposed to the substrate 10 and the light 



ject image formation at the light receiving portion 1 5 of 
the imaging element 11 from the light impinging through 
the diaphragm portion 1 9A and the optical filter 20. This 
lens 21 is mounted to the interior of the lens barrel 1 9 
together with the optical filter 20 with positioning being 
effected using the diaphragm portion 1 9A as a refer- 
ence. 

[0027] The optical filter 20 is not restricted to a infra- 
red cutting filter but it is also possible to use various fil- 
ters according to the imaging use (for example, an op- 
tical band pass filter). Further, it is possible to use a ma- 
terial having an infrared cutting function as the material 



receiving portion 15 of the imaging element 11 is ex- 
posed through the through -hole 14 of the substrate 10. 
[0023] On the other hand, a shielding layer 22 is pro- is 
vided on the surface (hereinafter referred to as the ele- 
ment back surface) of the imaging element 10 which is 
on the opposite side of the surface (main surface) on 
which the light receiving portion 15 of the imaging ele- 
ment 11 is formed. This shielding layer 22 consists, for 20 
example, of a metal layer such as aluminum, and is 
formed over the entire back surface of the imaging ele- 
ment 11. As the method of forming the shielding layer 
22 consisting of a metai layer, it is possible to adopt vac- 
uum evaporation, sputtering or the like (described in de- 25 
tail below). 

[0024] Further, to, the entire periphery of the imaging 
element 11, a sealing resin 17 is applied. This resin 17 
serves to enhance the mechanical strength of the elec- 
trical connection portion (bump joint portion) of the im- 30 
aging element 11 and the substrate 10 and to prevent 
intrusion of dust through the gap therebetween. As the 
sealing resin 17, it is desirable to adopt a resin material 
which involves as little gas generation as possible, for 
example, an epoxy resin or the like. This is because 35 
when gas generated from the sealing resin 17 adheres 
to the lens, the lens surface is fogged to thereby ad- 
versely affect the imaging performance. 
[0025] The lens unit 1 2 comprises a holder 1 8, a lens 
barrel 1 9, an optical filter 20 and a lens 21 . The holder 40 
18 is of a cylindrical structure and the lens barrel 19 is 
fitted in the inner periphery thereof. In the inner periph- 
eral surface of the holder 18 and the outer peripheral 
surface of the lens barrel 1 9, screw threads are formed 
as needed. By forming these screw threads and thread- *s 
edly engaging the holder 18 with the lens barrel 19, 
these components can be relatively moved in the central 
axis direction (optical axis direction) to effect focusing 
The forward end portion of the lens barrel 19 is bent at 
substantially right angles toward the central axis, where- so 
by a diaphragm portion 19A for restricting the incident 
light is integrally formed. 

[0026] The optical filter 20 serves as a so-called infra- 
red cutting filter to cut off the infrared portion, for exam- 
ple, of the incident light impinging through the dia- ss 
phragm 19A. This optical filter 20 is fixed to a position 
near the forward end of he lens barrel 1 9 in close vicinity 
of the diaphragm portion 1 9 A. The lens 21 serves to ef- 



(glass material) of the lens 21 , or cause such a material 
to the surface of the lens 21 by coating, evaporation or 
the like to, thereby provide the lens 21 itself with an in- 
frared cutting function. In that case, there is no need to 
use an infrared cutting filter for the optical filter 20. Fur- 
ther, it is also possible to form the lens unit 12 without 
using the holder 18. 

[0028] The lens unit 12, constructed as described 
above, is mounted on the other- surface of the substrate 
10 (the upper surface of the metal plate 13). In this 
mounting state, the imaging element 1 1 and the lens unit 
12 are mounted on either side of the substrate 10 with 
the substrate 10 (13, 4) being there between. Further, 
the light receiving portion 15 of the imaging element 11 
and the lens 21 of the lens unit 1 2 are opposed to each 
other in the same axis (optical axis) through the through- 
hole 14 of the substrate 10, and the space above the 
light receiving portion 15 of the imaging element 11 is 
covered with the lens unit 12. 

[0029] In this camera module 2, the light receiving 
portion 1 5 of the imaging element 1 1 is exposed through 
the through-hole. 14 of the substrate 10, so that when 
imaging is actually effected, the light impinging from the 
diaphragm portion 19A of the lens unit 12 through the 
optical filter 20 undergoes image formation at the light 
receiving portion 15 of the imaging element 11 by the 
refracting effect of the lens 21 . Further, the image signal 
obtained through photoelectric conversion at the light 
receiving portion 15 of the imaging element 11, where 
the light is received, is transmitted to the system module 
3 (See Fig. 2) through the wiring pattern of the substrate 
10 (flexible wiring board 4). 

[0030] Next, a camera module producing method ac- 
cording to an embodiment of the present invention will 
be described. 

[0031] First, in the production process for the imaging 
element 11, as shown in Fig. 5A, an element forming 
layer 24 including the light receiving portion 1 5 is formed 
on a wafer 23 consisting of a silicon substrate or the like, 
and then, as shown in Fig. 5B, the back surface of the 
wafer 23 is ground by a back surface grinder so that the 
wafer 23 may have a predetermined thickness (for ex- 
ample, 400 u,m). 

[0032] Subsequently, aluminum is deposited by vac- 
uum evaporation on the back surface of the wafer 23 
ground in the above step, whereby a metal layer 25 con- 
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sisting of aluminum is formed on the back surface of the 
wafer 23. This vacuum evaporation using aluminum as 
the evaporation material (layer forming material) is con- 
ducted, for example, under the following conditions : de- 
gree of vacuum : 1 mTorr evaporation material heating 
method: crucible heating, substrate (wafer) tempera- 
ture: 100°C, evaporation material growth layer thick- 
ness: 3um After this, dicing of the wafer 23 is effected 
along a predetermined cutting line, whereby a plurality 
of imaging elements 11 each having on its back surface 
a shielding layer 22 (metal layer 25) are obtained. 
— ^D3a)-^r^e4n4r4e^bove example- vacuum e vapora=~ 
tion is adopted as the method for forming the metal layer 
(aluminum layer) 25, a similar metal layer 25 can also 
be formed by sputtering. The conditions for sputtering 
may, for example, be as follows: target material: pure 
aluminum, base degree of vacuum: 1 .0-* Torr, degree of 
vacuum at the time of sputtering: 5 mTorr, gas intro- 
duced: argon gas, substrate temperature: 100*0, 
growth layer thickness: 3 um Further, it is also possible 
to use other metals such as gold, silver, tungsten, and 
molybdenum as the material for the metal layer 25 con- 
stituting the shielding layer 22. 
[0034] On the other hand, in the process for producing 
the substrate 1 0, as shown in Fig. 4, the metal plate 1 3 < 
and the flexible wiring board 4 are glued to each other 
by using an adhesive or the like, and then the through- 
hole 14 is formed, for example, by stamping, substan- 
tially at the center of the glued portion. It is also possible 
to form the through-hole 1 4 beforehand in both the metal ; 
plate 13-and the flexible wiring board 4 before they are 
glued together. 

[003S] When the imaging element 11 and the sub- 
strates 0 have been thus prepared, a bump 1 6 is formed 
on each electrode portion of the imaging element 1 1 , as 3 
shown in Fig. 6A. The bump 16 can be formed, for ex- 
ample, as follows, as shown in Fig. 7A. A ball is formed 
at the forward end of a gold wire drawn out from the for- 
ward end of a capillary 22, and this is crimped to the 
electrode portion (aluminum pad) 11 A of the imaging 4, 
element 11 . Then, as shown in Fig. 7B, the gold wire 23 
is cut at the ball portion, without drawing the gold wire 
2/3 out of the capillary 22. This bump forming method is 
called a ball bump method (or stud bump method). Apart 
from this, it is also possible to adopt a bump forming 4i 
method such as electroless plating, transfer bump meth- 
od or soldering technique. 

[0036] Next, as shown in Fig. 6B, the imaging element 
1 1 is mounted (flip chip mounted) on one surface of the 
substrate 10 through the intermediation of the bumps so 
16. In this mounting process, the substrate 10 is placed 
on a base (not shown), and the imaging element 11 held 
by a bonding tool (not shown). And. in the condition in 
which positioning is effected between the substrate 10 
on the base and the imaging element 11 held by the ss 
bonding tool, the bumps 16 formed on the electrode por- 
tions of the imaging element 1 1 are electrically and me- 
chanically connected to the wiring pattern of the sub- 



strate 10 (flexible wiring board 4) by ultrasonic connec- 
tion. 

[0037] The alignment of the substrate 10 and the im- 
aging element 11 is conducted under the condition in 
s which in a direction perpendicular to the direction in 
which pressurizing is effected by the bonding tool (gen- 
erally speaking, in the horizontal direction), the positions 
of the through-hole 14 of the substrate 10 and the light 
receiving portion 15 of the imaging element 11 and the 
io position of the wiring pattern of the substrate 1 0 and the 
electrod e portions of the imaging el ement correspond-, 
mg thereto coincide with each other. The ultrasonic con- 
nection is effected, for example, under the followingcon- 
ditions: frequency: 50 KHz, tool temperature 100°C 
'« base temperature: 100°C, connection time: 0.5 sec, tool 
pressurizing force: 100g per bump, amplitude 2.5 ^m. 
[0038] It is desirable that the heating temperature at 
the time of ultrasonic connection be set not higher than 
1 70'C so that a micro lens formed on the main surface 
» (light receiving portion 15) of the imaging element 11 
may not thermally damaged. In ultrasonic connection, 
processing. can be effected at a temperature of approx- 
imately 1 30'C, so that there is no fear of the micro lens 
being thermally damaged. However, as the connection 
5 method for mounting the imaging element 11 on the sub- 
strate 10, it is also possible to adopt a connection meth- 
od other than ultrasonic connection as long as low tem- 
perature connection satisfying the above temperature 
condition (not higher than 1 70°C) is realized. Specifical- 
J ly, it might possible to adopt connection using silver 
paste or connection using indium, or a connection meth- 
od using an anisotropic conductive material. 
[0039] Next, as shown in Fig. 6C, a sealing resin (un- 
derfill material) 17 is applied to the periphery of the im- 
• aging element 11 by using a dispenser or the like. At this 
time, a resin 1 7 having an appropriate viscosity is used, 
whereby the resin 1 7 applied by the dispenser or the like 
is prevented from flowing to the light receiving portion 
15 of the imaging element 11. After the application of 
the resin 1 7, it is cured by air drying or heat processing. 
As the material of the resin 17, a phenol-novolak type 
epoxy resin, for example, is used. The curing condition 
in the above heat treatment, is 2 hours at 120°C. 
[0040] Subsequently, as shown in Fig. 6D, the lens 
unit 12 which has been assembled beforehand is 
mounted on the other surface of the substrate 1 0. In this 
mounting process, au epoxy type adhesive (not shown), 
for example, is applied to the end surface of the holder 
1 8 of the lens unit 1 2 or the other surface of the substrate 
10 corresponding to the mounting position of the lens 
unit 12. After this, with the lens unit 12 and the imaging 
element 11 being aligned, the lens unit 12 is pressed 
against the other surface of the substrate 10, whereby 
the lens unit 12 is fastened to the substrate 10 through 
the intermediation of the above adhesive. In this way, 
the camera module 2 shown in Figs. 3A and 3B is ob- 
tained. 

[0041] When forming the shielding layer 22 consisting 
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sisting of aluminum is formed on the back surface of the 
wafer 23. This vacuum evaporation using aluminum as 
the evaporation material (layer forming material) is con- 
ducted, for example, under the following conditions : de- 
gree of vacuum : 1 mTorr evaporation materia! heating 
method: crucible heating, substrate (wafer) tempera- 
ture: 100°C, evaporation material growth layer thick- 
ness: 3um After this, dicing of the wafer 23 is effected 
along a predetermined cutting line, whereby a plurality 
of imaging elements 11 each having on its back surface 
a shielding layer 22 (metal layer 25) are obtained. 
[0033] While in the above example vacuum evapora- 
tion is adopted as the method for forming the metal layer 
(aluminum layer) 25, a similar metal layer 25 can also 
be formed by sputtering. The conditions for sputtering 
may, for example, be as follows: target material: pure 
aluminum, base degree of vacuum: 1 .0* 8 Torr, degree of 
vacuum at the time of sputtering: 5 mTorr, gas intro- 
duced: argon, gas, substrate temperature: 100*0, 
growth layer thickness: 3um Further, it is also possible 
to use other metals such as gold, silver, tungsten, and 
molybdenum as the material for the metal layer 25 con- 
stituting the shielding layer 22. 
[0034] On the other hand, in the process for producing 
the substrate 10, as shown in Fig. 4, the metal plate 13 
and the flexible wiring board 4 are glued to each other 
by using an adhesive or the like, and then the through- 
hole 14 is formed, for example, by stamping, substan- 
tially at the center of the glued portion. It is also possible 
to form the through-hole 1 4 beforehand in both the metal 
plate 1 3-and the flexible wiring board 4 before they are 
glued together. 

[0035] When the imaging element 11 and the sub- 
strate*10 have been thus prepared, a bump 16 is formed 
on each electrode portion of the imaging element 11 , as 
shown in Fig. 6A. The bump 16 can be formed, for ex- 
ample, as follows, as shown in Fig. 7A. A ball is formed 
at the forward end of a gold wire drawn out from the for- 
ward end of a capillary 22, and this is crimped to the 
electrode portion (aluminum pad) 11 A of the imaging 
element 1 1 . Then, as shown in Fig. 7B, the gold wire 23 
is cut at the ball portion, without drawing the gold wire 
2/3 out of the capillary 22. This bump forming method is 
called a ball bump method (or stud bump method). Apart 
from this, it is also possible to adopt a bump forming 
method such as electroless plating, transfer bump meth- 
od or soldering technique. 

[0036] Next, as shown in Fig. 6B, the imaging element 
11 is mounted (flip chip mounted) on one surface of the 
substrate 10 through the intermediation of the bumps 
16. In this mounting process, the substrate 10 is placed 
on a base (not shown), and the imaging element 11 held 
by a bonding tool (not shown). And, in the condition in 
which positioning is effected between the substrate 10 
on the base and the imaging element 11 held by the 
bonding tool, the bumps 1 6 formed on the electrode por- 
tions of the imaging element 11 are electrically and me- 
chanically connected to the wiring pattern of the sub- 



strate 10 (flexible wiring board 4) by ultrasonic connec- 
tion. 

[0037] The alignment of the substrate 1 0 and the im- 
aging element 11 is conducted under the condition in 

5 which in a direction perpendicular to the direction in 
which pressurizing is effected by the bonding tool (gen- 
erally speaking, in the horizontal direction), the positions 
of the through -hole 14 of the substrate 10 and the light 
receiving portion 15 of the imaging element 11 and the 

10 position of the wiring pattern of the substrate 1 0 and the 
electrode portions of the imaging element correspond- 
ing thereto coincide with each other. The ultrasonic con- 
nection is effected, for example, under the following con- 
ditions: frequency: 50 KHz, too! temperature 100°C, 

is base temperature: 1 00°C, connection time: 0.5 sec, tool 
pressurizing force: I00g per bump, amplitude 2.5 
[0038] It is desirable that the heating temperature at 
the time of ultrasonic connection be set not higher than 
170°C so that a microlens formed on the main surface 

so (light receiving portion 15) of the imaging element 11 
may not thermally damaged. In ultrasonic connection, 
processing, can be effected at a temperature of approx- 
imately 1 30*C, so that there is no fear of the micro lens 
being thermally damaged. However, as the connection 

25 method for mounting the imaging element 11 on the sub- 
strate 10, it is also possible to adopt a connection meth- 
od other than ultrasonic connection as long as low tem- 
perature connection satisfying the above temperature 
condition (not higher than 170°C) is realized. Specifical- 

30 jy, it might possible to adopt connection using silver 
paste or connection using indium, or a connection meth- 
od using an anisotropic conductive material. 
[0039] Next, as shown in Fig. 6C, a sealing resin (un- 
derfill material) 17 is applied to the periphery of the im- 

35 aging element 1 1 by using a dispenser or the like. At this 
time, a resin 1 7 having an appropriate viscosity is used, 
whereby the resin 1 7 applied by the dispenser or the like 
is prevented from flowing to the light receiving portion 
15 of the imaging element 11. After the application of 

40 the resin 1 7, it is cured by air drying or heat processing. 
As the material of the resin 1 7, a phenol-novolak type 
epoxy resin, for example, is used. The curing condition 
in the above heat treatment, is 2 hours at 1 20*C. 
[0040] Subsequently, as shown in Fig. 6D, the lens 

45 unit 12 which has been assembled beforehand is 
mounted on the other surface of the substrate 1 0. In this 
mounting process, au epoxy type adhesive (not shown), 
for example, is applied to the end surface of the holder 
1 8 of the lens unit 1 2 or the other surface of the substrate 

50 10 corresponding to the mounting position of the lens 
unit 12. After this, with the lens unit 12 and the imaging 
element 11 being aligned, the lens unit 12 is pressed 
against the other surface of the substrate 10, whereby 
the lens unit 1 2 is fastened to the substrate 10 through 

55 the intermediation of the above adhesive. In this way, 
the camera module 2 shown in Figs. 3 A and 3B is ob- 
tained. • 

[0041] When forming the shielding layer 22 consisting 
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mounted on the other side of the substrate so as to 
cover the space over the light receiving portion of 
the imaging element. 

2. A camera system (3) using a camera module com- 5 
prising a substrate (10) provided with a th rough - 
hole (14) for light transmission, a light receiving por- 
tion (15), an imaging element (11) flip chip mounted 

on one side of the substrate such that the light re- 
ceiving portion is exposed through the through- io 
hole, and a lens unit (12) mounted on the other side 
of the substrate so as to cover the space over the 
light receiving portion of the imaging element. 

3. An optical module comprising a substrate (10) pro- is 
vided with a through-hole (14) for light transmission, 

an optical function portion (15), an optical element 
(11) flip chip mounted on one side of the substrate 
such that the optical function portion is exposed 
through the through-hole, and a lens unit (12) *o 
mounted on the other side of the substrate so as to 
cover the space over the optical function portion of 
the optical element. 

4. An imaging element (11 ) having on one side a light 25 
receiving portion (1 5) and on the other side opposite 

to the light receiving portion a shielding layer (22). 

5. An imaging device comprising a substrate (1 0) and 

an imaging element (11) having on one side a light 30 
receiving portion (1 5), flip chip mounted on the sub- 
strate such that said one side is opposed to the sub- 
strate, and having a shielding layer (22) on the back 
surface of the element on the opposite side of the 
light receiving portion. 35 

6. An imaging device comprising a substrate (10) hav- 
ing a through-hole (14) r light transmission, and an 
imaging element (11 ) having on one side a light re- 
ceiving portion (15), flip chip mounted on said one *o 
side of the substrate such that the light receiving 
portion is exposed through the through-hole, and a 
shielding layer (22) on the back surface of the ele- 
ment on the opposite side of the light receiving por- 
tion. 45 

7. An imaging device according to Claim 5, wherein 
there is provided a black resin (17) applied to the 
periphery of the element including the connecting 
portion (17B) between the substrate and the imag- so 
ing element by the flip chip mounting so as to cover 

the side surface and the back surface of the imaging 
element, a part (17A) of the resin constituting the 
shielding layer. 

55 

8. A camera module comprising a substrate (10) hav- 
ing a through-hole (14) for light transmission, an im- 
aging element (11) having on one side a light re- 
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ceiving portion (15), flip chip mounted on said one 
side of the substrate such that light receiving portion 
is exposed through the through-hole, and a shield- 
ing layer (22) on the back surface of the element on 
the opposite side of the light receiving portion, and 
a lens unit (12) mounted on the other side of the 
substrate. 

9. A camera system using a camera module compris- 
ing a substrate (10) having a through-hole (14) for 
light transmission, an imaging element (11) having 
on one side a light receiving portion (15), flip chip 
mounted on said one side of the substrate such that 
the light receiving portion is exposed through the 
through-hole, and a shielding layer (22) on the back 
surface of the element on the opposite side of the 
light receiving portion, and a lens unit (1 2) mounted 
on the other side of the substrate. 
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